Introduction
Although a large majority (>99%) of antral follicles in the human ovary become atretic at some stage of their development, little is known about the cause of follicular atresia (Byskov, 1978) . It is also uncertain whether the process of atresia is initiated in the oocyte followed by degeneration of the granulosa cells or vice versa, or whether it occurs simultaneously in the two structures (Block, 1951; Breitenecker, Friedrich, Golob & Pavelka, 1975; Peluso, Breitenecker & Hafez, 1979;  McNatty, Moore Smith, Makris, Osathanondh & Ryan, 1979) .
Antral follicles with diameters > 5 mm may be classified as preovulatory, non-ovulatory healthy or atretic by the concentrations of progesterone, androstenedione, testosterone, and oestradiol in the follicular fluid (McNatty et ai, 1979; Bomsel-Helmreich et ai, 1979) . However, small antral follicles with diameters < 5 mm are not distinguishable as healthy or atretic by these hormonal criteria (McNatty et ai, 1983) . Flow cytometric DNA analysis on the granulosa cells contained in the follicular fluid aspirate offers an alternative method to characterize non-ovulatory follicles of various sizes as healthy or atretic (Westergaard, McNatty, Christensen, Larsen & Byskov, 1982) .
In the present study follicular fluid samples and oocytes were aspirated from the ovaries of women with normal menstrual cycles or in the third trimester of pregnancy. The aim of the study was to correlate the flow cytometric and hormonal findings in follicular fluid aspirates with the morphological appearance of the oocytes in these two groups of women.
Materials and Methods

Subjects
Oocytes and follicular fluid were obtained by aspiration of antral follicles from 45 healthy women (19-40 years old) undergoing laparotomy. Thirty of these women had normal menstrual cycles (Group A), and 15 women were in the third trimester of pregnancy (Group B (Zamboni, Thompson & Smith, 1972) . The oocytes were classified according to the morphological characteristics of the cumulus cells, the zona pellucida, the ooplasm and the oocyte nucleus, and put into one of the following 4 categories (Steptoe & Edwards, 1970 ; Zamboni et al., 1972 ; Shea, Baker & LaTour, 1975 ; Peluso et ai, 1979) . (i) Preovulatory oocytes were characterized by an 'activated' cumulus (Steptoe & Edwards, 1970) , absent nucleus, and presence of the first polar body in a small perivitelline space, (ii) Non-ovulatory healthy oocytes had a zona pellucida which was even in thickness and surrounded by 3 or more layers of tightly packed cumulus cells with no or few pycnotic nuclei and occasional mitotic figures. The vitelline membrane was adjacent to the inner aspect of the zona pellucida, the ooplasm was homogeneous, and a vesicular nucleus with a smooth nuclear membrane was located centrally or slightly off centre, (iii) Early atretic oocytes, in which the zona pellucida was surrounded by 1-3 layers of cumulus cells amongst which some pycnotic nuclei were seen, contained a moderately enlarged perivitelline space with the vitellus slightly shrunken. The ooplasm showed a moderate degree of organelle clumping and vacuolization, the nucleus was usually located peripherally and the nuclear membrane was undulated or irregular, (iv) Late atretic oocytes, which were totally or partly deprived of cumulus and corona cells (when they were present many pycnotic nuclei were seen), showed inhomogeneity of the zona pellucida which had variable thickness and pronounced shrinkage of the vitellus leaving a large perivitelline space. The ooplasm was greatly vacuolated and deeply staining organelle clumps were abundant. The nucleus was often not seen but, if present, usually showed fragmentation.
Flow cytometric DNA analysis of aspirated granulosa cells. The granulosa-cell pellets of the centrifuged follicular aspirates were subjected to DNA analysis by flow cytometry as reported previously (Westergaard et ai, 1982 (1979) . In pregnant women in the third trimester, however, the present results indicate a certain asynchrony between the oocyte and the remainder of its follicle during the later stages of atresia. In these women the majority of late degenerating oocytes were found in +S atretic follicles. The reason for this asynchrony is obscure. In preantral follicles in the human infant ovary, asynchrony seems to be common since the atretic process often starts in the oocyte (Himmelstein-Braw, Byskov, Peters & Faber, 1976) . Whether this pattern of follicular atresia extends to small antral follicles in the adult ovary is unknown. If so, the above differences between pregnant and non-pregnant women may simply be due to the significantly smaller size of atretic follicles in the pregnant women (all < 5 mm diameter). In the non-pregnant women only 5 antral follicles had diameters^5 mm. All of these contained late degenerating oocytes and 4 of them were classified as -S atretic and one as + S atretic. Although the number of observations is limited, this finding indicates that the synchronous degeneration of oocyte and granulosa extends even to small antral follicles in non-pregnant women.
The concentration of progesterone in atretic follicles from pregnant women was significantly higher than in those from non-pregnant women. The importance of this finding in relation to oocyte/follicle atresia is unclear since the influence of follicular fluid steroids on oocyte morphology is poorly understood. I thank Mrs Ulla Larsen for skilful technical assistance.
